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(57) Abstract: 

PURPOSE: To obtain a compsn. having improved 
stiffness, heat resistance, impact resistance, 
toughness, and compatibility with other resins by 
polymerizing propylene in the presence of a specific 
cycloolefin random copolymer. 

CONSTITUTION: A 2C or higher a-olefin, a cycloolefin 
of formula I (wherein n and q are each 0 or 2; m is 0 or 
a positive integer; and R 1 to R 18 , R a , and R b are each H, 
halogen, a hydrocarbon group, etc.) or II (wherein p and 
q are each 0 or 1 or higher; m and n are each 0-2; and 
R 1 to R 19 are each H, halogen, an aliph., alicyclic, or 
arom. hydrocarbon group, alkoxy, etc.), and a 5-20C 
nonconjugated diene are copolymerized to give a 
cycloolefin random copolymer (A) having an intrinsic 
viscosity (135°C, in decalin) of 0. 10-5.0dl/g, a glass 
transition point of 10C or higher, copolymerizable C-C 
double bonds, and an iodine value (g-iodine/100 
g-polymer) of 20-30. 1-99 wt. % copolymer A is 
compounded with polypropylene (B) obtd. by 
copolymerizing propylene in the presence of copolymer A, 
giving the compsn. 
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[8. 4, o. i f - 5 . i 8 ,a . o 1 ,3 ] 

C 2 H 5 1 l-xf;k^>^^?D 

[8. 4. 0. I 2 5 . 1'- 12 . 0* ,3 ] 
- 3 -^+^f ? *tr y 
CH 3 1 0, 1 \-*J/*)\r^<>Pi/9v 

[8. 4. 0. 1 \ I 9 ' ,a . 0 e * ,a ] 

CH 3 



tt£qy<>91/9v [8. 4. 0. 1 ». 1 9 * l2 . 0 8 * ,3 ] - 3 -'v*tH 5 -b ; 



coo * 

CH, CH, 



6. 1. I 3 *. 0 s - 7 . 0'-' 4 ] 

CH, CH, 

' T 1, 3— ^f-vlxOir^u 

[6. 6. 1. 1 3 0'\ 0'- "] 

-4-Vf-9"r-fcr> 




CH, 
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[0 0 5 1] 
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[6. 6, ]. I 3 6 . O 2 ' \ 0 s * 14 ] 



i£l£<Zy<>?i'9a [6. 6. I. I 3 * 6 . 0 ** \ 0 9M ] - 4 -^ttf * >DW* ; 

[6. 6. I. I 3 ' 6 . I 10 ,3 . 0 2 7 . 

[6.6, 1. I 3 6 . l ,0 ,s . 0 2 7 . 

1 2-xfv^*"9"'>?ci 
[6. 6. I. I 3 ' 6 - l 10 ' 13 . 0 2 -\ 

[6. 6. 1. 1»- 6 . 1 M ' ,3 . O l \ 

1, 6, 1 O-MJ/^A-I 2- 
YV^lA^i/?o [6. 6. 1. 
I 3 - 6 . 1 ,0 - l3 , o 2 - 7 . 0 8 ' ,4 ] 
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^-fZUJv [8. 7. 0. 1 6 . 
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CH, CH 3 Vt+hmW^f?^?™ C8.7. 

0 2 * 7 . O"- ,6 ] -4-xY^-tr> 



Ul£<0^f9i/9u [8. 7. 0. \ % '\ 1 ,0 - 17 . I 12 ' I5 . 0' 7 . 0 M - ,6 ] 
-4-x-f Z3-tr>|^[f*; 




[8. 8. 0. 1 f -\ I 4 ' 7 . 
1 " ,ft . o 3 - f . o ,a - ,7 ] 
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1 B-^A-^^v^a 
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h *) / ^-)^m%^9 is 9 a 
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1 ,3 - o 5 o 12 - l7 ] 



Jt9 9i/$v 
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-5- Ka-b> 




1 S-^W-j^J/^n 
[8. 8. 0. I s * 9 . I 4 \ 1 18 




C2H5 
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I ,s - ,e . 0 s * 8 . o 12 - ,7 ] 
-5 - K^-^V 



is 9 v [8. 8. 0. l f fl . 1 4 -M M * l8 . 1 ,3 ' ,e . O 1 " 8 . 0 ,r 17 ] 

-5- K3-b 

[0 0 5 4] [ft2 3] 

J+i/fv [10.9. 1. I 4 ' 7 . 

J 13.20 I 1 5. 1 Q 2. I 0 

o 3 - '. O' 2 S1 . 0" '»] 

- 5 




CH, 




CH S 



CH S h'J y^EISiy^-i/^D 



Cl 0. 9. 1. I 4 \ 1 ,3 «°. 

J I J*. I 8 Q 2. Jfl Q3. I 



[0 0 5 5] 
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[1 0. 1 0. 
1. 1 6 - 8 . 1 1 4 * 2 \ J l6 > 19 . 
0 *' 1 0 4 * \ 0 1 J * 2 \ 

[1 0. 1 0. 1. I 9 8 . 1 ,4 ' 2I . 1 ,fl - O 2 * ,J . 0 4 9 . O 13 22 . 0 16 20 ] 
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[2. 2. 1] "V7h-2-i> 



[2. 2, i] 



[2. 2. 1] ^b-2-x> 

[2. 2. n 

[2. 2. 1 ] ^yh-2-X> 



5-( ^vrTabVl/^i^U)- 
fcf^o [2. 2. 1] 



[0 0 5 6] 



[ft2 5] 
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[0 0 5 8] [ft2 7] 

[4.4.0. i*- 5 . r- ,o ]-3- 

8- > ^/U-8-^i^l/ 
^h^>^a[4. 4.0.1* \ 

[410.1 2 - M 7 * 10 ]-3- 
K5Hr> 







CH 
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CH, 

[0 0 5 9] U£2 8] 



[44.0.1* M , ,0 ]-3- 
CH 3 Kt=*> 

8- (xfA7j-W - 
rh7^?D[44ar 6 . 
CH 2 CH, T- 10 ]-3- Kxt> 



8- WV7DW7i^Jl/) 
I -7 i h-7>7n[44ai*- 6 . 



1' "J-S-K-^-trV 



(25) ftm^ 6-228378 

^^7 48 




T S 11 13 



[0061] J:3B<z>j;5*— «a Ci] [ii] ~e * s>5v^^i2aJ&l_bJia*^t?■^i^Tfflv^sr £j&st#5 0 

*£;h,5*R*-U';7>r ^ (n) t3\ ^P^y^^xy (^) 5 — 2 0 <z>teBi£&5#*&i^x:^i: b 

t»l£"rsfll5fiS:#"f S^-u^^^SirS:. irV-/w* Tf3\ A^lftCite, T3B— «5t [III] ~ [VI] T*^$ 

£ Q [0 0 6 3] 

[0062] ^tibomik^^^-o- (n) fi, Wft-e* [fb3 0] 



(26) 

CH 2 =CH-Y-CH=CH 2 



!&ffl¥-6 - 2 2 8 3 7 8 
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[III ] 




(CH 2 ) n CH=CH- 



[IV] 




(nliO, 1 £ frit 2) 



[V] 




(CH 2 ) „ 



( n ti 0 £ 6 

[0 0 6 4] _L!E5$; [III] 

LTtt, 1,6-^ 

^•^XV, l,7-^^i^3i^ % l,8-/^v ; ^^, 1,9- 




[vn 



[0 0 6 5] JifEit [IV] T-^tv-Sv^V-i: Ltli > 
[00 6 6] 



\ 1, 11- Kt** v 5 ^ ^ 1, 19-31^ ^ i^n * 30 [ft3l] 
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( = 5- t"^-;i/-2- y^sK;i/*>) 



CH = CH 2 



5-T •;/!/- a [2.2. 1] ^ b~2- J. > ; 



CH 2 - C H = C H 



5- (3-^—^) - \? is 9 a [2. 2. 1] ^^h-2- i> ; 



CH 2 -CH 2 -CH=CHi 



8-t"-;U- t- h^'>^a[4.4.0. I'M 7 " ,0 ]-3- K^-t?^ 



CH = CH 



11- tf-;l/- ^^-9-i/^a[6. 6. 1. I 3 M 10 ' ".O'-'.O'- ,4 ]-4- 






CH=CH 2 



[0 0 6 7] fcif-SrW^-rS* t«s-e#So -hfESG * [0 0 6 8] 

[V] -C*S*tS**«;i?3ivi:LTtt» * [fk3 2] 



(28) 
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^h5S/?o[4.4.0. T- M 7 ,0 ]-3,8- Kt 5 *^:/ ; 




^tti/t d[6. 6. 1. I s 



8> j, 0 . 13 o s - 7 .0 9 - ,4 ]-4, 11- 




[0 0 6 91 ^ifSr^-TSr tj}5-r?#6 0 -hISS; [V 

i] -emzn&i/^^t Ltit 

1, 1-£X a [2.2. 



CH 



* [0 0 7 0] 
* [<k3 3j 

1 ] *s?9-2- x — >u> y ^ > 







1,2- fx [2.2.1 ] -2- Jt— 71/) x*>; 

C H 2 - CHj 

1,6- t'X (5-t"^^a [2.2.1 ] ^79-2- xr.;t0 V ; 



CH2**CH2~CH2 ~CH2 "CH2~CH2 





[0 0 7 1 ] idS"C#5o **3-tfE<£> 

[0 0 7 2] ±IE<^J: [III] d^fe [vi] 

tiZ>$¥&&i?=*>' C^) 1,5-^**^31;^ i, 

[2. 2. 1]^^° h-2-3i>\ h^v^ ^ [4.4. 

0. I 2 ' 5 . r i0 ]-3-K^1?>\ f^n[2.2. l]-^ h-2, 



50 



S-v^i", f hyViS'o [4. 4. 0. l 2 -\ l 7 ' 10 ]-3,8- Kv* 

[0073] ±jr<d x o ttm^mtemm • mm - 

[A] Sr*#Wfc«*r5o £T5£ [III] "C*Stb5 

V^^i^S^ffefe^ [A] £UCtt, rc^-W^- 

y/W^VU^^ • 1,5-^**^31 >^JC<^{£, XL f U IS • 

5-^^/1— 2- y/W^V^V • 1,5— **v>3i^fcg^ 



^^5 

m^u>- • 5-3i 5vW2-y /VtK/M^ • 
i/31 jfi^f^ xf i/y • 5-7x^;W2-y^^M 

u K^-fev * 1, S-^^rl^^^^^fi^^. m^U^ • y 
/L^/l^X • 1, 7-^:7 ^^3i>^J|£^ rn^-u:/ . 5- 
y ^-/W2-y /1^/t^ > * I, 7-^^ ^ ^31 >*®^f£, 

31^- • 5-^f;W2-y /wiOM; is • i, 7-;*-^ ^ 
1-^-^9 ^^S-frff, 31^ u;/ • r- t2 Kf 

■feV • 1,7-^^^i/^V^S^ff, m^l^ - y/l^/t- 

-3i^/U-2-y /U/tf/Wfc^' • 1, 9~^# v^^itjl^ft^ m 
^l/ls • 5-7x^;^-2-y/V^M>y - 1,9-7^ 

31^-u-v • x h9v^ n K^ir v - 1 , 9- 

[0 0 7 4] SfcSfc [IV] -C**ttS**«:^3iv^b 

&&&& [a] LTtt, ^<}-u>> • y/MOu*^ • tr 
^/w /i^/i^ v*jfr&<*^ 3i ^ . 5-y ^/v-2-y a- 

Ofr/v^is • ^/uyyUatf/M^ftjfr^fl^ 3i^u>- . 5- 
31^/1— 2-y • t^/vy;l/#;l/^yitf a 

ft:, • 5-^ ^^/V-2-y /l^7l^>- • tT=/V/ 

• m ^-u^ . y/W/K/v^ 

-y /^^Vv-^ ^ - t^/i^ h7^n K^ir >- 

*£-o*fts ^fvy • 5-31^/1—2-7/1-4?/^ >- • 
/^ n K-rHr V*Jt&ft;, 3i^w>- . 5-^^c^ 

/u- 2-y/i^/x^^ • fcT—^Vx K^ir^^fi 
. h n K^ir ^ ■ L"n/l^ hy 

[0 0 7 5] *fc5t [V] "C*Sft5**S^xy^6» 

[A] t LTJ3\ 3^1^ . y/i-tfU^^ • y 
/t^/i^ ^31 jr^ffc, 31^ u is • 5-y y 
/^^ • y/V/^/^^v ? 3lv^fcM'D*^t:^ i/y • 5-^^ 
;v-2-/yv#^y • y^/^V^^^Jfcfi^^^ 

• S-7 ;vi$/v^ • y/i^/W-^inv 

^fi^f£, 3i^ uis . 7^ h 9 is? u KtH? >- • y /l^7w 
■7-^31 ^g^fls:, 31^ - y/W/K/V^v 'Th^V 
^nKf^^xy*!^ 31^-1/^.5-y ^-/W2-y/u 
tfU^v ^h^^n K^#t^^#st£ft;, 3i^u 
V • 5-3i^/W2-y/^7K/^^ • y~ YyU? el Yy*j3*J 

^ v-^ n K^-t? >- * h y is? t3 K^tj ^31 jr£^ 
[0 0 7 6] ^fcS [VI] "e**tt6#*a^y^t, 
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[A] tUB, 31^1/^ • 
-t^ (5-lf n [2. 2. 1]— y^-2-3i^/U)in^ >-*S 

m^-l/^'5-y ^/^-2-y /V^/V^>--1, 2-t^ (5- 
t^n[2.2. l]^:7^-2-3i:^/W)3i^:^lr^#^ in 

n[2. 2. 1]^^°^ -2-3i^/U)3i ^i^*S^fls:, m^-i/^ 
• 5-^^^/W2-y/^^V^>--l,2-tf^(5-b^>^ n [2. 
2. 1]— /^^-x^Jx^y*!^ m^U^.^h 

10 2-3nx/U)m^ v^l^flEfc ifSr^tf S ^ i: ^t-# 

[0 0 7 7] ±iB«tt^V^^^»7^^*fi-&ff* 
7> [A] «fi£f*, a-tV7^^^1i^5*fi 
ffl^T4 0 — 9 5^/l-%, KB4 2-9 0 ^e/l- 

^ffitt 5 — 60 ^e/w%, #f 4 K(iio-58 ^e/i-%<^ 

t, a -tu7>f ylfitStti/7^ y«i^#M 
^xy^fi^^ff^rl 0 0^e/w%ir-r^> o 
20 [0 0 7 8] ^(omik^r^y-< y^y >'# , J*&WL&tiv3L 
&[A](013 StW^y^-CjHfiLfcttlRtt* 

[77]^. 0. 1 — 5. Odl/g, »4 L < f^: 0 . 1 
5 — 4. 5dl/gtfc§ 0 *fe»tt^-l^7>r >^*7^ 
^A^l^M^ [A] ^DSC"Cffl*Ufci5f9^te» 
US. (Tg) ft, 1 0-2 5 0^, Kl<li70-2 
OO^C-efc?), *fc3!>*«^ 2-30 
/I0 0g-Mft) , »*L<l42-20 (g-39 
5R/1 0 0 g-fi-S^tO ©ffiltfe^o 

[0 0 7 9] U y J >m y ls#J»&n&»tfLft 

30 [A] (DMlM 

±m<D X 5 ^ 7 4 ^ y 

[A] W\ (I) ->^P^^^S?3i=/^#» 

^KODS^JS^^^:, (II) ^r/v^^l7^^^ 

isik&mt, &»a£CT (in) ^rar/i-^^i7^{t; 

t5»^**5) , fcSV^i (IV) nr*tt^^^^ft 

^ t , (v) mmr^ * ^ 9 -Mbi^fe d» e> * s«« 

40 U) ^m^c2«±coa- Jruyj>h^ (n) 

.hlEO^: [I] [ii] t?*bSix8, t 

im<Dmvt*^y^< i/t, (^) JbfSc^>^ [I I 
I] , [V] Sfei^: [vi] T?*i?*ix5**S^3iv 

[0 0 8 0] ST, ^^P-fe^*«fflt^ov^ttM-r 
B ISSfcfi^ KOlMlft^ft (I) <t tT 

50 ia % r^: [ix] r*Sfcsn5ft:'&%S:0J^i"S-^^ 
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[0 0 8 1 ] ML, [IX] 
±!H5e [ I X] |£*3l^T\ Mtt«S8»*0»IVB Jg*3 <fc 

1 2 <D«ffc7k*«, 7/u3^*s, ry-n^s, 
^p^ffi^ hyr/^/vv/y;H, so 3 r 

*i — 8^ft:*sfST?fcs) t.tz.^mm^^y) . 

[0 0 8 2] v-^n^>-^v?ai-/v#$&^:^5iS{i^ 

—/V^ 4, 5,6,7-r t Kn^fyf^l, 
<fcv\, 

[0083] ^nb<Dm&&m\z$mirz>m& i ?'<D<px* 

V\ ±|E5fc [IX] T?^to*ttS-ft:^»^ s , v-^n^y 

v-vSSfct^^^^v-y wyg, ^7i^i/!li/y 
^/i^^/wv-y u-yS&if^ffi&v-y vv'S* 

[0 0 8 4] is? n-^v^^3i^v#|SSrW-t"S BBffi^ 

6 Q 2©«ft**3£i: LTMWlitt, 

fv^g TV^A'S ; is? t^y^A-S. 

^/l^&i:^^ n TATA'S ; 7x^g, h y /U 

[0 0 8 5] TAs=**/mt LTte, * h*f&* h 
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20 



30 



40 



[0 0 8 6] /NP^i Lttt, 7?/*, ifiSI, ft*, 

a ***iras#j*&*L5o so 3 r -c**>$*b5iaffiT- 

[0 0 8 7] ±IE— [ I X] xmfrztL&ik&m 

*W^ttTIB-«SC [X] T*bSiiSo 
R'.R'bR'.R'dM [X] 
(fcfcU — [X] K*3^T, Mtt^3 = !>A, 

yhy^9^&!), R 1 tas^n^^^^/i^ft. 

R 2 . R 3 ^JlO^R 4 teS^n^y 

7y-/vi, 7 7^/vs, ta^^^s, ry 
— n^^K, ^n^HR^ hy7/^;^y;H, s 

0 3 R iZifzteTkmm^X&V, a « 1 &±^«E«T?& 
a + b + c+d = 4"Ca>5 0 ) *#W-Cfci:Jbia— « 

5t [x] c^^tr 2 . r 3 ^J^r 4 (Dohim^^- 

^V&if^TA^ y 5*Vg, -J? 3L^/U^3-U^f£¥(D 

K&ta^i^s, vy l/ygifc^^yyi/ 

V\> R 3 ^Jzt^R 4 

^tt5S, 7;l/^^S, n TATA'S, T y — A- 
77/^/H, 7/^^r^l, 7y-n^>I, ^ 

nyyw, hy7/^yy^s, so 3 r 

[0 0 8 8] ^fg^-ete, 4>&< 1 1> 2f@(7)^y^ 
[0 0 8 9] £ATfc\ M^^x^t^^li 
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•?Atr'^ ( P - h) , if^ (4, 5, 6, 7-x 

yf' ^731^^3=1?^, m^i/^t^ 



•I (31) 
9 

* ( p - >*/i<>7fr-f h) , ^^-u^tr* (4^-^^ 
As) i?/v^=^^j* t o * (MJ7;^tp^^y^Mt 

f.) ^ 3t^-U>/tr* (4,5,6,7-r f7t K^-Y >"r~ 

/w) ^3=j^pjj f\ ^y/nt'yf> (v-y 
y f\ ^y^n^y^v (v-y u-svy v?3n-,w y^- 

;^!ii/yt7 (y n^:xy ^:n:=L/i/) ^/t^ 

x9^p!JK, v^y^/i^y u:/tr* 

/^yuyt^ ( h y y ^/wvy n^>-y ^n-/^) v> 
;i/3^^^ n y h\ ^yy^wv-y u>-tf* (>r>^ 

-J/v^i 33 $M>i/? n y F\ ^^f/^y 

^/un 33 y^ tr* ( h y y/i^n y y :x 
*/i^^ „ ^f-;^!Ji/yif^ (4,5,6,7-rh7 
t Kn^yfx/k) ^a^^^ n y K, v>y ^/i/ 20 
i/ywy (v-y n^;/y v?m-/v- y/u^-u^/u) 
ra-^A^y n y h\ v^^^/i^y v->-tr* (Jl/y* 
^/u) ^;i/3-^^ny K, y ^/wy^^/t^ y u 
>-tr* (4 ly^f^jv) ^;i/3-^^py k, tr* 

* (v-y v^n/V) ix/Vn^-^^^^n ^ H\ 

tr* (i/y n^^y v?3c-/w) - r> A^ey 

^py h\ IT* u^^^-J^^/U) zc^/V-J/Vzi 

3:>)^/^ny K % tr* 0>y u-^y i^n-yu) v- 

^n^^^3^t)^;^py K, tr* (v^y u 30 

^V^V?3H^/^) 7x31/1/^/1/3131^^^7^13]; K, 

t** (v-y i^nj^/V) ^^v?/l/>?/V33 - A^e 

y^ny K, tr* (v-y n-<^y v?3C33./p) v?/i/3t3ii> 
^^7^ny K^7/^ K7-Y h\ tr* (v^yu^^y 

V?3H-/U) ^f/U^/l/331^^7^ K^-Y F\ £** 

n^^/^ v?3H33/v) v^yf/^^^^, tr* 

(V^ n^>"^ v?3C33-^) ^7l 33 33. ^ A , If 

* C7/<^^V?3I133/V) ^yi;/VJ?/U3 33- ^ A, 
tr* (V^a-<V^V ? ^33.yl.) ^/I/3^^^ 

ny K, tf* (V^ n^V^^3C33./U) ^/V33 33.r^A3H 40 

h^^yay tr* xi *<is 9 *J 

-^a^ (y ^i^/v*-?- F) , tr* (v-yn^vy 

v^-yV) v^ric^Atr* (p- h/l/3H^^/l//K^- 
h) , t^* (^P^y^^/xx/l/) v?/l/3 3:r)A« 

(hy7/utny^y^/i//tth) N t^* (y^vi^>y 

0^>-y i>3C33./W) i?/l/3i^^py h\ tr* ("^ 

y ^/i^;yy n^i^s^n-yu) ^/^33 33-^A^y n y 

h\ t^* (^^f/i/V^n^y^yx-zi/) i//i/3 33.^7 

33. /U) y/l/3i-r)^t^ (hy7/l'tn^?^Mt 50 
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h) , if* (v?y f/vv^ n-^y -^311-/1/) v?y^/i/ 

i//U33 33.^A^ feT* (3H^/l/V/^ t^^^^ v?3C33./]x) 

/U3333.r> Av?y u y K, t*^ (y ^-/P3Cf-/I/v/^ 
^^/3ii33./L/) ^/i/3i3:>?Ay^P!J H\ t*-X (7°nh: 0 /^ 

v^y u^^y v?3c^/i/) i//i/33:r>A^^ny k n 

(^f /i//n t>V^ n^y^^3C3i/i/) v?/i^^33r>A 
y^ p y H\ tr* (7"f/^>^n^y^i/x3i/i/) s^/u 

n - r>A>?y n y f\ tr* (y ^/vy'^/wi/y n^>-y 
v?3c^/v) i//i/3i3:|>^^Dy k, (y^/v^^ 
/i/i/y n^^y v?3c-/v) ^/vxi33.r> a tr* (yy>-y. 
/v^^-h) , tr* ( h y y ^/wiyy a-<^y v?3H3i/i/) 
v?/^xt33.^av?^ in y k, tr* (fF7^f;^n^ 
^^^3H33./u) v?/vxi33.^A^y pi y k, tr* (-<>-y 
y ^/^->y n-^^y i/rii-/^) i//V3a - ^ A^yy n y 
h\ tr* (^^r->7L/vy P^y^ v?3n-^) ^i/33 33.r> 
A^py K, tr* ( f y ^ / v y y /^ y ^ n ^ y ^ 

3H33./1.) ^3 3->)A^Py K 0 

[0 0 9 0] ^*5_hfES^^Mffc^^^(-*3V^T, 

t/y t=2-<>-y > ? ^33./^(^-g^fls:(i:i, 2-^5 3-g 

i-, sec-, tert- * ir^SttfrSr-g-tPo 

[0091] *^P^T*t^±IS<7>J:5^v ; ^^^ T >Aft;^ 

^(^joV^T, ^/V 33 33. ^A^JR^r. ^y^JS. ^731 

[0092] ^f^jhis^y ?v±>-mMm%mf&'tz>m 
ir^^^i^^vft^ (ii) tt. 

[0 0 9 3] ^coj; 5*tS*4^*P(^T/W^ / ^^c^> 

[0 0 9 4] 
[ft 3 4] 

R 2 Al-40 Al>— 0 A1R 2 
R 



1 (0 AO 1 

R 

[0 0 9 5] (±IB— jR5tie:*3Vvt\ Rt^y^/wS, ^ 
T&So ) 



r r t\ ^cot/^^ y^^^-^n, *e [oai (r 

1 ) ] T^t) S T^^r/^^ V7/^ ^ ^ A f fi jo 
[OAI (R 2 ) ] ^$tl67/^;^^r^ 
r;l/;^')A#fi [r.r.T% R l joJ:t>*R 2 _hf2R 

tmm^mt^mm^MTr^^^t^x^, r 1 &xtj 

[0 0 9 6] f^^^^T^ y^^f-yte, fcir&fi 

(1) p^»7k^^*-r^^L^fc^v^^i^ a *^^-^^ 

(2) ^<y-fefy x h/l^n>\ xf-;i/x— 7VW N x h =y fc K 

n^y&^^ft^-C MJ7/^/W^!>A*^ 

(3) r^y, -<yif>\ hs^^ftb^MfctpXhVT 
/u^/ur/u t'commr ;v 

[0 0 9 7] r*Lfe^ffiCD5*>"T?»*, (1) (OjjWi&m 

[0 0 9 8] y^lM^^«!5fi<Z>8K{-fflV^^-5 
t«7^5=9^«iJ:Ltl^ ^flcW^, hy^ 
/i^T/i^ hyxf/W7;u^^A, MJ/nt 8 

;V7;u^^^^, Fy^y7nt°;V7^^!>^ hy 

h }) sec--??- AsT A* $~&J* s h V text- X^7;V^ 

^ a n h y^^f-/u7/^^ h y ^va-t/i- 
* - ?7^<d v !J7/^7^^!>a, b y 

^^7/^5-!?^ h y U#X2$r#*fA'TA'%~yj* 
^py K«© ^7/^^^7/V 5 - !> 7 h\ 

/ur^ ^i^y K^-r h\ ^y^/v7^^^9 

i*^y K^-f K^^v^T^^^T/^^^^^^ 

v-K, ^xf/i/7;l/? n^^7x/^ri/ K^^v^T/^ 
[0 0 9 9] *feTSB— «5tT*toStt5-f y^u^/u 



(32) ffl?6 - 2 2 8 3 7 8 
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(i-C 4 H 9 )x Aly (C 5 H 10 )z 
So ) 

v\ 

[0 100] JiaE^*«T/W^=i9A^i»^ WfiT- 

10 y N ^ri/vy, ^7<y, y* y»<z>3£#l£Kfb**, ^ 
y^y, — *-?-y, ^:X^>\ ^-^^y, 7='#y, Kt* 

-y^n^y^y. -y^ n^ar-tf-y, 

y, *^A'is?*^>'#>'i&<Dmm&fcikfo&. tfyv 
20 w 0 

[0 10 1] *«8HT?fflv^e>ns^<y-g^*ft60^r«| 

[0 10 2] *38WT?fflv^e>^^5-<^^*^4^« 
7^5 = ^^i/ft^»m mt&m^fcKftftfc 

(IR) t-J;oT#?#T LT\ 1 2 2 o c m^fil^it 
30 5®** (D l220 ) £ % 1 2 6 0 c m-'ftia^tittS® 
*ft (D lM0 ) ir^lt (D 1260 /D 1220 ) 0. 0 9 
SAT. $f*b<ti0. 0 8^ tWf^K^O. 0 
4 — 0.0 7 0®ffli^fc^r t^S* LV\ 

[0103] _h|2(D <fc p 4^<^^*ttO*«T/W5 
= TIBa"C**>**t5T/^/^ 

[0 10 4] 
[ft 3 5] 



40 




— e- A£-o ^ 

[oio5] a:^ , r 7 i-i2 «>«ft*** 

n-y^/^m. >fy^s, -<y^^s, ^^r^S, 

50 [0106] ^(D^o-^^m^^mr^^^^^^t 



[0 10 7] 

[ft; 3 6] 

f 

f- A £ — 0 

[0108] a;*, R 8 fi«*« 1-12 o^ft;** 

6o ^fcSER 8 #J:t>^tfE5t*cDR 7 f£3>S;iS&£S 
[0 10 9] ^^^^i.Wi^tt^l^l: 
±, £?£L< f*5 0^/^%^_L, #i^L<«7 0^ 

[Olio] **5**M"Cfflv^e>i^5#«T/^^ = !>i^ 

^Mt^* (id t*. 'j?m<DTA'$~vj*skjn»<D&m 

[0 111] ±IB<^^^nir>'^ttaES:j|!frt-rs«Ki: 
LTi^S(-lSDTfflv^ix*«T/^^^!?^fc;^» (II 

i) t ttii, fc£;UJTlB— [xi] -cafcStLS 

[0 112] 

R 5 „A 1 X 3 -„ • • ■ [XI] 

(fc*:U -«a [xi] fc*5^r, r 5 

2c^ft**£^fc9, X«^n^^^4fc^**IH 
T-T'fe^, n»il~3"CfeS 0 ) 

±SB— ttst [XI] |2:*5WC, R 5 2co^ 
ft;**2£* feittf7M/H, i/^T/u^lifc 

[0113] z<D£5%mmTA'$-$j*fc&yDb l 
y t^/ww^^, hy^f/^^^A, by 



(33) Hi? 6-228378 
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n y H\ y^n t>7/K^?A^ n ]} h\ V 

T/V^^r^^ir^^r^ n y F\ xf;i/7;l^ ^ — $ ;* 
h\ ^/V7/i/^!>At^*^ny K, xf/i/7/^^ 
10 ^7^f K; ^f/W^^^^^ny K, ai^vKT 
ny h\ xf/vr/i/^^^n^; K*if^T/w^/^ 

[0114] titzLmmT/v^-vMk&m am tt 

t, TIB— «5t [xii] -e^fcSixs^ttSrfflv^sr: 

R 5 „A1Y 3 ^ ••• [XII] 

20 (fcfcU — [XII] |£*3V^ R 5 fc*_hfEi:H« 
T*fc<9. Ytt-OR* -OSiR 7 , -OA 1 R 

~NR 9 2 I, -SiR 10 3S*fc^-N(R n )Al 
R 12 2 STfc<9, n|j:i-2tfe5, R\ R\ R B *3 

R 9 tt**^, p^A'S, ^/v-as* >fy^n^ 
^ x y^^/ixS, hy^^i/y/wS^ir + T-fci9, R 10 
*5J:U«R"«>«^S, ai^£*if"Cfc5o ) 
5*fi7/w;-^^«iiU^ JW£WKi«\ fit 
30 TOJ: 5*ft'&4b^fflv^b^^So 

(i) R 5 n A 1 (OR 6 ) s .„ "e*fcStbS<b*». fc* 

K&<t\ (ii) R 5 n A 1 <OSiRy^"C*toSttS{k 
-gMfe, fctx.«Et 2 Al (OSi Me 3 ) . (iso-Bu) 2 
A 1 (OSiMe,) , (iso-Bu) 2 A 1 (OSiEt,) & 
t\ (iii) R 5 n A 1 (OA 1 R 8 2 ) 3 -„ X*mt>£tlZ>it 
fct^(iEt 2 MOA 1 Et, , (iso-Bu) 2 A 1 
OA 1 (iso-Bu) 2 tf!b\ (iv) R 5 „A 1 (NR 9 2 ) 3 - n 
40 X*mt>£tlZ>tt&%. tct X.«Me 2 A 1 NEt 2 , Et 2 
A 1 NHMe , Me 2 A 1 NHE t E t 2 A 1 N(SiM 
e 3 ) 2 , (iso-Bu) 2 A 1 N(SiMe 3 ) 2 ft b\ (V) R 5 n 
Al (SiR 10 3 ) 3 - n t*toStl5ft'^ft, (is 
o-Bu) 2 A 1 Si Me 3 ft t\ 

[0 115] 

[ft3 7] 



(34) ^6-2 2 8 3 7 8 

5 66 

(VI) R 6 n A 1 (N A 1 R 12 a)3-n ~C m t> 2 it & it & . 1ttx.lt 
R 1 1 

E t 2 A 1 N A 1 E tz . 
Me 

(iso-B u) 2 A 1 N A 1 (iso-Bu)2 ir<> 
I 

Et 



[oii6] ±iE-«5t [v] tsxxf [vi] stt 

R 5 n A 1 (OR 6 ),„ , R 5 „A 1 (OAlR 8 2 ) 3 - n Xmt> 

r r 5 ^yr/^Stfc^ n = 2<£>*> 

[0 117] ±|B^J:5*^*ci-fe^«jjj(E<oil«fti: 
tf, fglVB «*fctt9v#^K6Q»»AJRfb-fr4fc (I) 

t**7/i/^!>m^k*» (ii) , *fcw«r^ 

S = *-Mt*» (HI) ttfil^rti-S'J^t-^-KL 

[0 118] ±!HgHVB JR*fcfi9^^=^ K<Z>»»&JR 
ffc** ( I ) Ott«»«tt, l O e -l O'^/u/y 5/ 

^^o. o i i o o34/flv^5a>asfflP* lv\> 

[0 119] #cM, ±fla^^^9^»««l-ov^K' 
W-fSo r r ffl $ H§ ^ ? Aft^fe (I 

v) fi, **Wt-«TffiS;"r?**ixs 0 

[0120] S VO (OR) fl X b , 
St V (OR) c X d 0 

l^n^y^t^!), a, b, c*5J:^dti, 40 
*K 0 ^ a ^ 3 , 0 ^ b ^ 3 , 2^afb^3, O^c 
^ 4 , 0^d^4, 3 ^ c + d ^A(Dm%^^^o 

[0121] ^frh<0'<+*J<>M\&y*<oWb ITtt, 
VOCl 3 , VO (OC 2 H 5 ) Cl h VO (OC 2 H 5 ) 
2 C U VO (0-iso-C 3 H 7 ) CI 2, VO (0-n-C 4 
H 9 ) Cl h VO (OC 2 H 5 ) ax VOBr 2 , V C 1 4 , 
VOCl h VO (0-n-C 4 H 9 ) 3*5<tt>*VC 1 3 • 2 

(OC 8 H„OH) m&m*fhiXZ> 0 ZtlbCD/^i?*} 

"C£5o 50 



[0 12 2] Stic, BTSStt^^^^Mb^fta)^ 
VO (OCRS) *X b V (OCR 2 ,) c X d 

f^SRJOR^-efcSo a, b. c, df*. 0.5^ 

a ^ 3 , 0 ^ b ^ 2. 5, 2^a+b^3, 0. 5 ^ c ^ 
4. 0 ^ d ^ 3. 5 , 3^c+d^4S:Itto 
[0 12 3] ±ffiS;-C*Six5*3iftT/V=^v'SS:Ba 

^td^Tt-IS^-r^fb^fe^^tf bixSo VO (te 
rt-^/i^drv-) Cl 2> VO (tert-y^/U^iy) 2 
CK VO (tert-y^-/^^ri/) \ VO (2,3-v 5 ^^ 

C 1 2 , VO (2,3-^^f/W2-/ 
f/Vt^^) 2 C 1 , VO (2,3-^^^/1—2-^^/^^ 

v) 3x vo (2-^f/W2-^yf;vt^^) ci 2x v 

0 (2-^^-2-^yf;ut^v') 2 C l , vo (2-^^- 
/U- 2— 3 , vo (3-^^/^-3-^^^zi^ 
t^v') Cl 2> VO (3-^f/W3-^yf;^v-) 2 
CI, VO (3-^f/W3-^yf/^^^/) 3 > VO (2, 
3-^^^-/1-3-^^/^^^) C 1 2 . VO (2, 3-v^ 
f;W3-^yf;Ut^rV) 2 C 1 , VO (2, 3-^^^/U-3 
-^yf/l^t^ry) 3, VO (3-^.^-/V-3-^V^/^^r 
vO Cl 2 , VO (3-^^/1—3-^^^/V^v^) 2 C 

1 % VO (3-xf^-3-^yf^t^ri/) 3, VO (2-p< 
f/V-2-^^y^t^V) C 1 2, VO (2-^^/U-2-^ 
^y/^^ry) 2 C 1 , VO (2-^f/W2-^^i/^t^ 

is) 3 >5cifo 

[0 12 4] V (tert-^^/U^-^rv-) C 1 3 , 

V (tert-^^/L-^-^i/) 2 C1 2 

V (tert-zf^/^^c-y) 3 C 1 

V (2,3-^^^-2-^/^^^) Cl 3 

v (2,3-^^^-2-yf/vt^v) 2 C1 2 

V (2,3-^^^/^-2-^/1-^^) 3 C 1 ife£? 0 
[0 12 5] V (tert-^^/^^rv-) C 1 3 

V (tert-^^/^^v-) 2 C1 2 

V (tert-^/U-^^v-) 3 C 1 

[0 12 6] ZHh^msBr^^^^^^'t^^ 



"7* v 5 9 *Mbfr«>-C& o T <fc V \, 

[0 12 7] 
VO (acac) «Y f V (mmh) ,Y h 

tfiU ±iES;{C*5VNTacacfi, ftSt^^WTtf 
/UTi? h^hSSr^U mmM3:2-y f/Wl 3->^ y^t 

yc^nyy^t^^ ££>M, e, f\ h«\ 1 ^ 
e ^ 2 , O^f^l, 2 ^ e + f ^ 3 , 1 ^ g ^ 3 . 0 
^ h ^ 3 , 3^g + h^4^|f:t c 

[0 12 8] 

[ft3 8] 

Ha °V?V CH8 "« c vA'« 
i^U Ml 

* c a c mmh 

[0 12 9] JLffiST*;fc>£;h,5 j3- h y^iKfi^P 

{^-f^U^^T, XttC 1 , F x Br. I N TA^/V 

j^Sr^fcrra^ »* L<f3:C 1 T-fc^o 

[0 13 0] VO (acac) „ VO (mmh) 2 . VO (aca 
c) X 2> VO (acac) X, VO (mmh) X 2 , VO (mm 
h) X fc£T 0 V (acac) „ V (mmh) 3 . V (acac) 2 X 
2> V (acac) 2 X, V (mmh) 2 X 2 , V (mmh) 2 X?£ 
t\ 

[0131] itfrhls&gffiL^Fk LtWt 

S^lStt^^^^iNfk'frttTfttVO (acac) 2> VO (m 
mh) 2> V (acac) 9 , V (mmh) 3 2S£P* LV\> £ £>Mr 

tfc#fto*f*an bfcf*»i»T«>o r t> J: v \> 

[0 13 2] r^T% ±M<Ds<^t?VM£&%OtttMm 

[0 13 3] r<oJ:5*« : FW^#^:LTfflv^6>^^5ft 

/K — /K /K K^y — 

y^;u7;V3-/K :7^;ii/i'iii^vix7vvxi— /i^ ^^/v 



(35) 4#BH¥6-2 2 8 3 7 8 
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/l^^^/UT/l^— /W>J: 5&^?fi$fcl — 1 8(7)r/W^ 

*5 J:!^ h y ^ a a-^^rf-y — ;V<D J; 5 1 — 18 

cD^ny^-g^TA^— /WIS ; ^^y — /K ? ^Z- 

— /K y —/i^^y — /k ^ ^/w^^y — /w^oJ:^^^ 

c?5^^y — /i^l{£^T/i^/Vg J; ^) ; Ti? 

10 7ir f7xyy, *<\/*/-7x-J XU^^y** s vco 

/n t>7;yf t K, ^^fyyr^ft h\ ^yX7^ 
h\ h y T/w^t K*3J:^7 F7/i/ft Kco«fc 5 

ftH^/l^ g^tf^/l^ ftg^plf/K 
^^/K ttBSV^n^^WK Znt^ylxf/K g§ 

A#»^-^^/K 3?A#lfe^^n^WK $Sft7 

/K 7!)^f;K 7y^ixf;K ^f^ysss 

"^y^, y Kfci^K^i^/K^J: 5*^*»2 — 
3 O^^fWifeai^^/wS ; Tir^/W^ n y h\ ^y/>f 

Wp!)K, h/yy ;yt^ p y k*5J;(j ? 7 y ^ u 
30 x/w, ^^-jv^—'t/v, ^y/Pt°/yx-f/K ^^-/w 
y — /w*3 J; zPi? y ^ ^/l-^i — ^/uco j: 5 ftjKJf* 2 ~ 2 

/i,^ h * y^ J: 5 47/ya 7 y ; SRn, n- 

/w>T n- v?y ^/WT ^ Kco J; 5 4«7 ^ KJS ; h y 
Zf;y7^y, fyxf^r^;^ Mjy^/yr^y, 
h y ^y^/vr ^ J; I/t' h ^ y ^-/v^ wy^7 ^ 
40 VOJ: ^ ; Tir h y/K ^y/^MJ^ 

*5 J:r/ h y ^ b y /kz> J; 5 h y /HB ; * hXJ\^\f y 
■^v. /f/yt 9 y^y, m^-/wt: 0 y v^^^it^^y ^-/v 

[0 13 4] ±lE^r»tt^^^^A{t^» (IV) 

i: t h\cm^^hn^mr^^^^7 Mt^^o (v) 

50 [0 13 5] r^^K^^^Wi^u 




U) s: r'.ai (or 2 ) ..HpX^aifcsns^rw. 

[0 13 6] ::tr' 4oJ:^r 2 

1-15, ff*L<«l—4<OKfb**S"C, r*bbt* 
^fcSftoTVvCfc JzV\, Xtt^nyy, m 
f£0^m^3, nli0^n<3, pte:0^n<3, q ft 
0 ^ q < 3 ^Stfcot, /S»Om + n + p + q = 3 

So 

[0 13 7] (cz) S M'A 1 R\ Jh,5* I 

ftL U Na4fcttK"Cii)9, R 1 ttWIEi; C«*"C 

[0138] umb^s; (^) ^*;b£jh,5W«T/i^- 

a: r i .a i (or 2 ) 3- ***(i) 
*T*m*>znz>i\&m ; ^-cr 1 **j:u*r 2 ^buie^ 

C**-Cfe»9, mlJ»il<ttl.5^m<3 0fttfc 

So 

[0 13 9] *t R'.A 1 X 8 , "•(2) 
9. XJ^^^JDiH^ mtt»*L<«0<m<3-Cfc 

So 

[0 14 0] 5t R'.A 1 H„ '"(3) 

mfci:#*L<te2^m< 

[0141] S RUl (OR 2 ) „X, "-(4) 
T*fc*ixSfb^* ; irtR 1 *3J:I/R 2 ^fulEi:^ 
ZM&XibK*. Xfi^oyy^, 0<m^3, 0^n 
<3, 0 ^ q < 3 T% m+n + q = 3 T*fcS 0 

[0 14 2] _hlES; (l) -e*to*;h,6#«T^ = * 

5ft h y 7/^^^7^^^A ; ^^/ixT/W^ — £ 
J: 5 4 ^7 ^ 9 A 7/> ^ ^ i/ K ; =^^/^T 
^h^VKJSiUWRVsAl (OR 2 ) 0.5^ (R\ 

ttS G 

[0143] ±ies: (2) x*mt>£thz>^mr^*~v 

^.^A^n * K<7) J; 5 ft^T/t^A'T^ 
AA7>f K ; xf ;V7^-!>At7*^ u y ^ 



(36) ffl?6-2 2 8 3 7 8 

70 

Air^^r^n ^ KCQ«k 5 ftT/i^A-TA^ = £ Air;* * 
K ; ;V7^^!) p y K, 7°ntV^7 

[0 14 4] JiSSSt (3) T^^^SWSST/l^-^ 

t Ko K*3J:tJ ? ^^^-/V'T/v^^!>At Ky Kt£>J:5ft 
^7/^/V7;^^^t Ky K ; ft ibtR^^A'TA' 
10 ^JAi^k Ky K*5 <t t//n e>7;i- ^ ^ ^ v 5 1 K 

A^ff^So 
[0 14 5] _bfiE5£ (4) -cafc$tt5*«T/^^-^ 

*5J:t/3i^T/^^ -^Am * K<£><fc 5 MSB 

M T A- = * v"fb*3 J: U^n n y Wb $ ttfc T /v* ;vr 
/u^^A^tf £>*tS 0 
[0 14 6] £^M^T/l^^!>A>fb^Wt, 

(>f) "t?«t>**tSft-&*^«flai-5ft^»"X?*oTt> 

[0 14 7] ^(DJ: 5ftfb^4^jy£fftft#J<t LTfi, 
(C 2 H 5 ) 2 A 1 OA 1 (C 2 H 5 ) 2N (C 4 H 9 ) 2 A 1 

OA 1 (C<H 9 ) 2 *5J:I/ (C 2 H 5 ) 2 A 1 N (C 6 H 5 ) 

A 1 (C 2 H 5 ) 2 &mf btl&o 
[0 14 8] £7c. BJia<7>S: (n) T^$Wfi7 

/U*^$J*ik&yo<Dmk Ltfi N L i A 1 (C 2 H 5 ) 4 
30 *3j:OtLiAl (C 7 H IS ) 4^^tf bt^So m*><Z>* 

-m, ^mt/^/vt/i^^a^^ h\ r/^^r^r 

[0 14 9] *fc, ^^i?!>A*«jK4:»rici-S*«ir 
(v) tur, ffl|7^^5rm 

40 -r K y ^ 13 ir :/^ttfflE£>Jg-cttt0i L fco 

[0 15 0] *^W^*5V>TJiaiL^pr^^^^> ? '>A 

fk-fr* (iv) i3j;t5*«T/^^ = i>^fl:^» (v) ft, 

i O z , A 1 2 0 3 , B 2 0 3> MgO, Z r O z , C a O, 
T i 0 2n ZnO, Zn0 2 , SnO, BaO, ThOft 

tku-i- /fy^ 4<y4-y^/wi- v. ^^u^ 
so #s 0 zivb<v&fcik&m$m&x*fr&\<^m&&&t>& 



x&m-fz>zttfx$z> 0 

[0 15 1] ±S2<^*»2JK±<Z>a- V 

^i«t^7^y (n) 
tt/^^i^b^ (iv) %>£Tf^mr/i'^~'}Mk& 

m (V) te, ii^^^nR^^T-#«RLTfi^^ 

[0152] iitz&vj^&^-r^v mk&vb (iv) (Dm 

[0 15 3] ±^Lfc7«^n-fe^ttjaE*>5V^^^ 

(>f) t«tttU7^y (n) 4:**tB:^^k^» 

[0154] *fc, ±K#s^jB^&;h,s*^*jKi 

[0 15 5] ±SB<©fi^afttt, - 5 0-2 3 Ot, » 
£L< fc£-3 0 — 2 0 O'C, SbfcljEf* L< fc*- 2 0 — 

»*L<tt5»-3«FlB"e*>So S^SISO 
R<Z>£E;*Jte, 0 %m*-X 1 0 00 kg/cm\<f*L 
< liOSrfi«.T5 0 k g/c m 2 C0ffiit$?^ o 
[0 15 6] ^lf?*2«±£>a- (-f) , S 

«*u7^y (n) *5«tv^*a^3i^t:^« (^) <£> 
##5^*HH»»*Jttt. ( (o) + (^) )/<(*<) 

+ (a) + (^n) ) <Z>flfc&S0. 6 0 — 0. 9 9(D|Irt 
CfcS^^r^K, o. 70~o. 9 8^©Bi^ 
^^t«[^ju^ 0 *fc (n) £ (/n) £<Z>J£^f;L 
Ol^Tf3\ (^) / (o) + (/n) (^ffi^>0. 0 1 — 
0. 8 OOOttffl^fcS- t^S»*L<. 0. 0 1—0. 
5 0 0«H«-*S - i 

[0157] ±BE^J:5^LT#bH£St^^:7^>' 

.[0 15 8] *P^U/ntVy^ [B] l^ov^ 

«y^p^^» [b] 

^©/Ky^ntVy^ [B] hi. ±ffi<z> J: 5 fc» 
[A] <E>#flETT% t*i^£Jt££-£T 



(37) 1$i¥6-2 2 8 3 7 8 
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[oi 5 9] ±fa*Ky tvy^ [B] M&^T 
fdKDa-^-U-^-O^ Ltli, WAKE, 

4 3-fe^*if^**2 — 2 0c0a-^l^^-r >-£:W 

io [0160] «t^u^^>-»*a^flsiftrii«? [c] 
^MfcWS***^^^^***^**^* [c] 

# [a] *y/pfi/y^ [B] ta>£>*oT^ 

525, f^£^ [C] fi:iWl/7^^7^A* 
fi^ffcj&# [A] f*. l-9 5H%ff*L<tt5-9 

[0 16 1] rc^J: ^« 
[c] S^rT«6*K* • 

20 [a] mm^^y^^m^^y^m^^ 

[A] 69#&T(-. t°l/>-(7)S^^tT^oT#bn 
a/fy7°otVy^ [B] t^5)4ot*5l!), 

[C] *T?f*, /Ky^tvy^ [B] 
^^^^^^^A*fi^^ [a] tte, 'J>te<kh 

[c] as, ««*U7^ 

[a] <D#ff&TK'7v K°i'^%m'£?^xmbtiz>tfv 

-fv^u^&jfr [B] ±M<d& oteWfc*^-? 4 ^ 
30 ^^i^ft^toSc^ [A] tSrW^^^KLT* 

[a] ffi^y^tvy^ 

[B] ♦B^4>«tt3SSft0i:*9. jsit^Wtt^ 
lHj±Lfc**-&#Jfi*4fc [C] dS#bix*o 

[0 16 2] rrt^y^ntVy^ [B] ti. 
ti/7>fy»5y^*l^*fii» [A] (D^TXM 

m£tL&mvt*^7^^m&m&m&&yo cc] ^c:^v^ 

[B] tIttW7^y^7 

[a] ir^ffi^tt^^v^c^, [c] *a»e>, ± 
ia^y^ntf^v^ [b] ^-r^rsrstoa-rr^ds 

[0 16 3] «P^i:i5»W7^yS*l^«i 
[c] w\ iia^ctsi-s^^^-YV^^^^A 

[A] [A] <^#^T 

^i^xrit4> [B] W^4ot^§^ r<?5J:5*ai« 
50 v***«^*«arii» [C] Sr«Jti-5R!^ffl 



(38) 

[oi6 4] ^m&m&fcmf&mnmm 

[0 16 5] *«Mo«^^^^^**fi^fl£(?5jBfi8; 

«st-rsj:5« [p] aa^Jift'&ttJttart^i: 

[Q] #«&JRfb^»*«E*»SrfflVN, ^g^Cti 
[R] Sr/B^T?r5o 

[0166] *r [p] a»4fe*ft^»*«SE*»^ov^ 

TRffltS. [P] m#&Mft&¥9Mfth& 

fttisX, mm^mmm ~viii«j&»&wj*ls»£& 

m&&trit&fo$:mf&Zb&-C%* #*L<ttT i , 
Zr, Hf, Nb, Ta, C r *3«fct^V^fcStf*L5^ 

20 

[0 16 7] ^©t54 [P] mm&mit&^MMf&ft 

Sr*fr*-SH«e*^^^«JIEfiK» [P-l] t*»f6^i 

[0 16 8] roj;5*Hfftt^^v»fflWl» [P-l] 

^#^-^:OOPiB/55fS«$nTV^5o WHlfflS 1-2 8 
1189f, #HHBg 50-126590 -g\ #Hieg 5 1 
-9 2 8 8 5f, #<&Bg 5 7-4 5 2 4 4t, #<&Bg 5 

7- 2 6 6 1 3^ #^rBg 6 1-5 4 8 3^ 4$fHBg 5 
6-811^ #<&0g 6 0-3 7 8 0 4^ 1*<&Bg 5 9 
-5 0 24 6^ 1*^Bg 58-83006 4$fflB3 4 

8- 1 6 9 8 6 #\ &ffi$E 4 9-6 5 9 9 9^, ffHfflBS 
49-86482 fl\ #<&Bg 5 6-3 9 7 6 7^, 

0g5 6-3 2 3 2 2^ #HIBg 5 5- 2 9 5 9 1^ # 
f^Bg 5 3-1 4 6 2 9 2^, 4£MBg 57-63310 40 
-g\ 4#l!f§Bg 5 7-6 3 3 1 1^ 4#F?f§Bg 5 7-6 3 3 1 
2 -*§\ #5103 6 2-2 7 3 2 0 6^ 4$MBg 6 3-69 
8 0 4^, «fBHBB 61-21 10 9^ 4t[HBg 6 3-2 
6 4 6 0 7^ ftBBRB 6 0-2 3 4 0 4§ x 4$MDS 6 0 
-44 5 0 7^ <$m$8 6 0-1 5 8 2 0 4^ ^ffiBg 
6 1 -5 5 1 04^ 4#BflBg 2-2 8 2 0 1^, 
5 8- 1 9 6 2 1 0^ 4$BBB3 6 4-5 4 0 0 5^ W 
BBB8 5 9- 1 4 9 9 0 5f, 4$MRg 61-145206 
^\ #Ff|BS6 3-3 0 2-J§\ WBBBS6 3 -2 2 5 6 0 5 
-5§\ WBHBB 6 4-6 9 6 1 0^ 1 - 1 6 8 7 0 50 
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7 62-104810 #ffiDg 6 2-10 

4811^ #r?IBg 6 2-1 04 8 1 2^ 4$ggBS 6 2 
- 1 0 4 8 1 

[0 16 9] r^H#tt^^ v*«SE*» [P-i] KJ\ fc 
#*L<tt«^#t^-flE(a) rix6ft-&«S:»« 

[0 17 0] rco <fc 0t£m§b<D3'?l/i\L'&%Qb 
Ti(OR) e X 4 - e 
"9, 0^g^4tfc5o 

[0 17 1] r©J;5*ft^*i:Lt, ftfcttfcitt, T 
iCl 4 > TiBr 4 , Til 4 & iftf)^ h ^>"fb^ 
>\ Ti(OCH 3 )Cl 3 . Ti(OC 2 H 5 )Cl 3 . Ti(On 
-C 4 H 9 )C1 3 , Ti(OC 2 H 5 )Br„ Ti(0-iso-C 4 H 
.) Br.fcifO MJ^D^yftT^^^i/f-^y, Ti(0 
CH 3 ) 2 C1 2 , Ti(OC 2 H 5 ) 2 Cl 2 , Ti(On-C 4 H 9 ) 

2 ci 2 , Ti(oc 2 H 5 ) 2 Br 2 ^^^pyyf(:> ? r^ 

^v-^^ Ti{OCH,),Cl, Ti(OC 2 H 5 ) 3 C 
U Ti(pn-C 4 H 9 ) 3 C1 N Ti(OC 2 H s ) 3 Br ft¥<Z>*e 
/^n^ftMJ7;V3^^y, Ti(OCH 3 ) 4 , 
Ti(OC 2 H 5 ) 4 . Ti(On-C 4 H 9 ) 4 , Ti(0-iso-C 4 
H 9 ) 4 , Ti(0-2-xf;l/A^^) 4 4if^)7 
=* * v^ 1 * Vfc if Srffil^i- S r t ^S-C t 5 0 
[0 1 7 2] m^co^T^f* L^fccott:, 7^ h7^n 

[0173] m»vt t ??^mm8.& [p-i] ^>w«t2iffl 

[0 1 7 4] aBTntBSrW-rs^^V^^ft^i: bT 
X n Mg R 2 -„ 

nfi0^n<2tfc^ Rtt***fcl^*«l 
-2 0<Z)7/^/^ 7y-/v£Jfclt^n7/^ 
n^0Tfe51^2fi^Rfj:^- "CfcS*o 

[0 17 5] r^J: 5il5cSt#t5*«v^^»> 

^/Is-v if* is 1 ? J*. tf-As-f if* i/i?J*i£ if CO i/ 

T/u^/u-^ {f* is <? Mt&%, ^/umit-r if* is *? 



• 

V * is-* is V A if <o T^^/^ ^ is*J J*T 
/uadfVK, ^ftfiy>/i^y^i/yAW K9-f Kfc 

[0 17 6] a5cfiBS:WU*v^^v9^b^ 

^ h^v^fb^y^v-y^ >r y^n^^^y^ 
y^^ffifb^y^vyi^ ;*-y h^^ffiftv 

^y ^v^b-^y^vyA, y ^y^y ^vitfb^y* 
[0177] ^ne>a5cffi**b*v^^sx^Affc^ 

^n^i/fb^fe. /Nn^^tv-yW^ 
#K /^Vf y^tr^ ^ — y -Mb^^, ^;*7VK T/w 

[0 17 8] **5, ±SS<oa5cffiSr*i-S^^^l>^ 
^b^^J:0 ? a^^*L^v^^^^/^i^<b^^. 

**** ^yy^i^, th^A, #])vj*%i*<d 

<, fc^v^^f&co^Sfb^^o^^Tfcort J: 
v\ $e>K. ^^v-^Afb^tiW4T*feorfect 

«tt«*"t?fflv^"C*>H*««"Cfflv^t>J:v^ ^y^> 

[0179] Hff«^^^««*5> [p-i] (owm\^m 
fc ^ < ^ ^ is J^fr&ft j*5{£fl§ t? # 5 a* , 
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H^>tiSiMf^y<»K^ [P-i] 4>k*3^t. ^ 
n ^ is&m-r is V M\&W<om%: kZ^k dSff* L 

v ^ 5 ^ wss -e^ n y is^it^m k mm 

[0 18 0] ratfe^-Cfc, »7ct6*#L.*v^^ 

v-y^ r/i^^^fb^y^^y^ r y oSfvifrfb 
10 ^y^vyA^#*i>\, 

[oi8i] Hfftt^#v*«Efifc» [p-i] commit 

<t5^m^tt^( a ) tttit t/^-a*, y^y 
rs^JH, = f*y/HB, trysts* >fvv7*-h« 

yy— /K ^vyy — /K -^fV— /K 

f-y— /k ^yyy-vK K^y— /k x-p^'ftsA, 

/u*4f<DgJ*»i — l 8 /HS"^ h y y nuy 

^ y ^-/^ }> u^npx^y — /i^, hyy^^-^^ri^y 

30 x/-;k ^D^;U7iy-^ y^/v^rcy— /k y 
^ ;i^7xy — ^-7 /uf£k*<Di&mT/u3r/um&^f 
LXh^^M^C6 — 2 0(D^^y—/um, Tirhis^ 

y^y^. -<^^^^y>-. -o^y^y v*if^*» 

3 — 15<©^rb^S, TthT^ftK, /p t°^y/ 

^T/Vft K, ^y hT/^f t K*ifOjK*SfC2 — l 5 
<DT;Uy*t vm. =¥^y?vK ^y^/K ftK^^ 
ftB8if=:/K BS/o^K ftK^-^^K 
40 ^n^V/K ^nftyRi^K gg^y^/K 

yyy/v^y^K ^nF^xf/K ^^n^^-y-^ 

^/w^vK^/K ^S#Ky^K Sfift^f^, 
ftASK^a^, SA#*^/V, 

gSftV^P^^r^K ^Mt7^^/K 

h/^/u^r^/K 3i^^s!cA#Bfi^^/^, r^^^y 
^P7^y> 6-^ixn^y y-^y^, yy 

50 y h\ «St^i^4ir^)«**2'-l 8^^Hg$m^^ 




(40) 
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;^py h\ T~*gwn y k*^^*»2~i 5 

/K fF7t Kn77^> T^y — i/;7 ^ ^/l^ — 
7Vl"& if CQ^Sf* 2-20 (D^—T/um, Bf N-v^^ 

;vr ^ y, r- h7^f/^f i^y^r 5 y&if<£>T^y 
I, rth^hy/K ^yy^fy/K hy^hy^ft 
2?<z>~hy/MK, t*y^>\ ^wu^y, x^t° 
y-^>\ ^^n^y^^jfe^fy^^a. fekg^ 

[0 18 2] £fc#«^*7Vi^ LTtt, T3E— «S; 

[0 18 3] 
[ft 3 9] 



R 5 -C-COOR l 
R/-C-COORV 



R 3 COOR 1 
\ / 
C 

/ \ 
R 4 COOR 2 



R 3 -C-OCOR 
i 

R 4 -C-OCOR 



* [0 18 4] (St*, R'JAfilfcSfctt^atftOWft* 
XX, R\ R\ R f tt***fctt«**fctt#«*<Z> 

gHb*3*t£, R\ R 4 te, **fc5v^ttHlft*^tt*H 

R*t ttav^fciiftsttTanftWigSr^ urv^r £ 
Ki\ n, o, s/^^coSJ^T-^^ fcirxJi, c-o 

-C\ COOR, COOH, OH, SO,H, -C — N 

^SBe^y^/^vRm^^/K sass^y*^^ 

[0 18 5] &£LV\R{£#(!i; Lttt, ^Wy»n-^ 

[0 18 6] m^&it ^^m^/^^St^^T/^t L 

[0 18 7] 
Ift4 0] 



R 



2 I 



R 



2 2 



R 



n + ] 



c -o-c- 

I I 



R 2 3 R 1 

[0 18 8] (fcffLiCtp. nB2gnS10OltT 

<ttli©S*«:tt5tl)H£ , e*9. ffif©R'~ 
R". L< fiR'-RNi^LT^^^StW 

t*ix-Cv^fcJ:v\ ) if* Lvvftflsflsjt LTIJ > 2,2- 



. R2n R 24 

I I 

• -C-O-C-R 26 

I I 

. R- R 25 

/I'^y^yf/WlJ-i/y 2,2— 

v~.*ti//v*J-;v) -1,3— ^ h^i^n 
[0189] ±gj© J: 5 fcttT-tfc-S-frCa) 12 2 «JK±W 

^^*«t)«» [p-i] wt, mmm^, ±.m<D£?ftit-& 



m 

mmit&vote if^mft £ -art mm lt t ± v \ 

[0 19 01 r©J; o teiamk-B-Vo t LTfi, Al 2 o 

3 „ Si0 2 , B 2 O a , MgO v CaO, TiOj, Zn 
O, SnOi, BaO x ThO, l^>-^f=/I"<yf 

>&m-£t&te if <K>mm % if am v <b „ rwtt-Aij 

O s , Si0 2> *^l/>--i>t*=/]^:/if >*4#f£#; 

[p-i] tt, ±SELfcJ:5fc^*Wb§-$K -e^f? 

[0 19 2] rftMt^fcSrfflVxfcBfMK^^II&S 

# [P-l] WSSK^ifett, #^K3£$*v-5fc03-Ctt*v 

(1) -r^^^Afls-g-*, «^ift4-(W3J:u««^**» 

(2) ^^->">Af^1SiiifM#(a) 

o) mmm&i:&m^y*i'VJ*itit%)k<DigMmz.^ 

(4) -^^V^Afb**, iftt^-*(a) , 

(5) ■^^j'^Afb^*, ^^xt«*. 

(a) , «^JcJ;or»±3Efc«fk***IKS:*tf««i«l 

(6) tttt««©*«|-v^^!>^fls-e*S:^n^v^ 

(7) ftttttMK^WW^^^^AflS^fbSr^n^y^ 

(8) r^3*^a^#^^^^A{b*»Sr^n^>^- 

(9) T^*vS^^^>£^b^&J:^ffiTtt 

«fco 

(10) t/w=i * i/g^-^ ^ ? Mk-&-yo&£Tfm i F-i& 

ir S * 5 

(lD-^^^-Mb^tti:, m-?-{*t-£ffc(a) 
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fb-S^-^ oyy^t^ 3fHb-&4&* if WS^lJb^JT-^ 

[0 19 3] fc*5, rW^£(C*3V^T«, -LfES^tt-S- 
#(a) tfc— Eira/B^ 5 

^■^vfk^*i:Sr, »*L<««^tt^(a) ©#?£T 

10 (13) (i2)T#t>nfcKJ&£fiS;®)i-x ^^-fb^^;* 
-a- strife, 

(14) (H)fcSVMi(12)T»P>n5SJS^)sK^t-x ®^ 
M\&m t »* b < We VPtt^-fls: (a) 

«M •RJ6NFfc« J ? : tt**(a) RJc£;SJ?rlJ^fflv^^r 
30 (17) ±15 (11) — (16) "C# h th&it&m*:^ fete 
(i8)AJR«Mt», ti^/^>''?^^J;Uf/Npyy^t 

(20) ^r^t 1> ^ f L^4^ t r /i- =i 9 is t & 'P * < 

(21) il5cfg^#L^V^^ffic^^^V^^{t:^^ 

[0 19 4] ^©J:5 4iMf^yttfflte» [p-i] 
(DmUte, 7 0°C-2 0 0°C, ff$L<li-5 0 

50 1 5 0°C<DU& X*ftt>n& 0 Z.<D£ 5f-LT#ibtb 



(42) 
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5lMf?y»Mlric» [P-l] tt, f^>\ -e^V 

[0195] ^<Dm»^^>tmat» [p-i] m**^ 

L<fc*4~9 0T?fctK Jx/?~9>> iMrf* 

tt) 1 — 100, !fil<|j:2-50ffc5rt^ 

[0 19 6] *fc»*L<tt«^«t^*(a) tt, ii*. 
HrPtft^Ca) (*r/Wfc) 0. 0 1-10 

0, #*L<tto. 0 5 — 5 o<z>ffl-&-e&*$n5o * 
±EOJ:5*Hi*:«^^^««*» [P-l] 

[0197] [p] m»&mfc&fommiL 

fit \,xm? fett5H*«^* vtt«E*»^«feo-«i: 
Lt, [P-2] =*<b^^^*«a*»Srffl 

[0 19 8] rcoj:5# [P-2] =jfi{b^v»ttfflE/£ 

5'/ c e^^- : e^7)P^^B^|S«^^^TV^5o #HBg5 6-3 
4711^ ¥fm$8 6 1 -2 8 7 9 0 4^ 4^BBB8 6 3 
-7 5 0 0 7f, 6 3-8 3 1 0 6^ 4$BHH8 5 

9-13630*, ¥tm&B 6 3-1 080 0 8^, 
186 3-2 7 50 8^ #^BS 5 7-7 0 1 1 0^ ft 
HUBS 5 8-2 1 9 2 0 7^ %fffl¥- 1-144405 
-§\ l-2 9 2 0 1 1f, 1 -2 9 20 1 

l#*ifo 

[0199] [P-2] ^5fUWWM#* IT 

(a) 43±W/*fcttB3flli^#^ft;-^»i:i:t>fc, &5 

[0200] S6>|;:*»WCW:. [P] 
ttW^tlt, [P-3] ^ni?>-ffc^£fflv^r 
£t>T*#£ 0 [P-3] **n^Wb^4*<E>W 

M^ii^-o^T^, 7ti:x.tf, ElTfrmTrrt Sterna 

[0 2 0 1 ] *Sf!3Bg 6 1 -2 2 1 2 0 7^ 4$I^Bg 6 2 
- 1 2 1 7 0 7^ 4$BHBB 6 3-6 6 2 0 6^ 
2-2 2 3 0 7^ 4#P*f§¥ 2-173110*, 4$F*3¥ 
2-3024 10-?-, 1-1 2 9 0 0 3-1, 

?1 -2 1 0 4 0 4^ W¥3 - 6 6 7 1 0f, 



BS 3-7 0 7 1 0^ WBB^p 1 -2 0 7 2 4 8^ 
BS6 3- 2 2 2 1 7 7t, WI^Bg 63-222178 
*, WBBHB 6 3- 2 2 2 1 7 9^ 1-12 4 0 

7 *, 1-301 7 0 4^, *5Nm¥ 1-3194 

8 9f, ¥?m¥ 3-74412*, «M18B8 6 1-264 
OlOt, 1-275609*, #5IBg 6 3-2 
5 1 4 0 5t, 4#BBHB 6 4-74 2 0 2^ #Rf)¥ 2 - 

4 1 3 0 3*, #P^¥ 2-131488*, #Hi¥ 3 - 

5 6 5 0 8*, #F*f§¥ 3-70708*. #HH¥ 3 - 7 
10 0 7 0 9 *& t\ 

[0202] roJ;5ft [P-3] ^otyft^fttl 

[A] <Ba^<0Bl£fflV^jftfc* S [IX] :ML 

&mit&fo (i) ^*tf&nSo 
[0203] ^(da [ix] : ml x-e^saxsfb;^* 

20 fflV^^H^t5 0 

[0 2 0 4] *fKT1i, ^^o-feVft^ [P-3] t 

fflv>tt)J:v^U 2««±S:JBL*^t>ii:TfflVNTtJ: 
v \ * h Z> ^ M:^ o y ^{tRf fc**fc:*!R L 

[0 2 0 5] *j/t N ±SB<Z>J:5* [P-3] **P-fei"ffc 

3tt^«iaft:ft^«i:««s*'r, macaws 

-tfrTfflv^r khXZZ> 0 femk&%>t LTfi, Si0 2 
30 , A1 2 0 3 „ B 2 0 3 . MgO, ZrO z , CaO, Ti 
0 2 , ZnO, SnO z , BaO, ThO& if <D$kW&mt 

[0206] ^tt^^fe^b^j^, 

•frTffl^^r tfetSo rixbcop^. sio 2 , ai 
2 o 3 , MgOdSff*L<fflv^Jx5 0 m-^toiSE 
[I] Sr«*-t-S«ffl#«JBlK-JBlll *^6>3BHfix 
SA«Sr*tf*«l&«ft;^»««*» [Q] tJioVNTR 
40 ig-T5o 

[0207] ^(DZot^m&mik&mmm&ft [q] 
tutt, [Q-i] mmr/v% ^^jufb^ 

[0 2 0 8] r«5J:5* [Q-l] ^T/u^-^Afb^ 
[A] C0«5e»BRt-»^fc. S [XI] : 

R 5 n A i x 3 . n x^^th^mT/^^^^Mk^m, * 

50 ^cfi, S [XI I] : R 5 n AlY 3 - n T^$tb^W<l T 




(43) 



[0 2 0 9] & I Sl&JKiTA'^ -VUhnmTJ^JV 

So 

M"AlR j 4 

(fflU M l fiLi , Na, R j 1 

*flsW{-tt> LiAl (C 2 H 5 ) 4 , LiAl (C 7 H 15 ) 4 

[0210] JBii«^«^**4fe«^«i: ltd T io 

R k R ! M z 

(f£b, R k , R 1 ttfi*** 1 ~ 1 5<B«fb**2£S>5 
g. Z n, CdtfeS) 

b\ y^/w^v^^u y KfcifasW fe*t5o 
[0211] r^boffrfrlfete, 2SK±fffflt§ri: 20 

^jfj*&m&#tit& [a] o«Jtco^s^fflv^bi^fct><o 
[0212] -r 

[0 2 13] 
[ft 4 1] 

R2AMO Al) — 0 A1R 2 

R 30 



1 AO 1 

j in* 2 

R 

[0214] r. ^(DT/u* y^^ib^te, ^ [o 

Al (R 1 ) ] ■CSfoStbST/l'^r/U^-^rv^T/U? ^9 
A$ffi»<fcl«: [OA1 (R 2 ) ] tStJ^ST/^ 40 

y^^r/i/^^A^e [m-e. r 1 *5<fcr/R 2 
r 1 *3<tr^R a tt«a*sss:*fc>i-] ^e>*5sa-^r 

Al (CH 3 ) ) ?:3 0W/oH±, ffSKfiso^e 
[0 2 15] #3B9§"?fflV^;h,5 [Q-2] mffiy;l,*=L 50 
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[0 2 16] rcDJ: / ^^rf-Vc^K^^i-o 

■cii, [p] m^mK&mmm&&& [p-n 

[P-2] 3iMb^ V^ttO^ 
-C*>S#^^tt, [Q] W«&JRft^»««C*»tt. 

[Q-i] GmTfr^~vM\&m^thz^bi>miL\* 
<, [p] aa^feiift'&ifcjttKWKd^ [p-3] 

y{^»t^5S^(ai, [Q] $W&Mfc^«ttttj$ 

[Q-2] tir/K^^^vft^t^sr 

[0217] *fc^<oJ:5* CP] 3»»A«ft^»*«E 

[q] tim&Mit&mMmstft&m^x* 

[A] fi)t»ff6Wofi/yS:i*St5KIRlt, 

[0 2 18] £$>±5*«^{fc^tt(b) ttt(t TIB 

R n Si (OR' ) 4 - n 

(5Cf. R*3j:UtR* fi^k**S"e*>9. 0<n<4 
TfcS) 

[0 2 19] MJ^W h^r^7^ hyy^vixoc 
h^rt/i/?^, if^^-slsi?^ F^Vv'7^ ^^f^i/ 

i?7sx;l/yxh*VV7^ t^o-hy/V^y 

MJ/^ h^r:/^7^ tr^p-MJ;^xh^W7 
^ \f*^?-/i'-7 = z=.A'i?f b^rWy >\ v^v-^n^ 

3? is is "7 >^ v^^ri/As* f-^^x b^rv^^ ^ N 
^t^W b y y h*^>7^ ^^/l- h y ^ h^fi/i/^ 

^x/Uhy^hdrv'v'7^ ^f/H!J^h^^> 
7^, n-7°n t'/l^F y^ h^r^7y, t'^/V b y ^ b 

y b^v-x-^V-, 7-^ n/U^n tVl^b y p< b^ri/v-^ 

^>^, tfxiA-hym b^i/^^^, t-^f^MJx h^f 
^7V, n-^/l/Mlxhdfi/^y, iso-^^-/W b 
yxh^rVv'7V> 7xx;Vhyxhdf^>7y, 7- 




^fyl'h !J7y n:*rv'(allyloxy)v'7>\ ^n/l/h y ^ 

i/V^>\ ^f/l^T h7^ F^i/^P^fy, 

/Uhy^ F^r^^ 2, 3-^^/1^^ p^v-^/P- h 
y^ n^yf ;l/ F y x h ^^^7 

V, v^v^ ns<l/=f;Wt b^ci/Z/yl/, If* (2^f 
/U^^P^yf/U) if* h^r^V^y, If* (2,3-v^ 

7>\ h y D^yf /l/x h^r^^7 S^v^ 
Vf /Up*f /I';* h^^v^^ v^v^ P^yf/Vxfyl/ 

is is 7 is* y'^n^yf;l/v ; ^f;l/x h^v'v'7yo 
[0220] rn^^H, ^/vFyxF^yi/7 
V, n^n^hyxhdr^yyy, t-^hyxh 
*S^>-9>\ t:^hyxh3ei/i/7y N 7x^hy 

er^p- h y /i^^ h*^7^, p- h y /^-^ ^/v-s/ 
yhy^F^yy7^ 2-y/^^/v^-v^^/vi/y 

[0221] z.frbnmmtrj mik&yoi*. 2msx±m 
^tt^flccb) tit, 2 t 6-mm^°-<v^^m, 2,5-e& 

t°-<y ^yf, N, N, N* , N' -T* /l^f l^^T^ 

>\ N,N,N\N'-f h7^/Mfw^7;y^^t 

i^f wy^T^yi, 1,3-^y^w^/y^ 
»^ f v 5 / yfi* t^tii^ftw, hy 

if /^77r^f hyn-7 s Pt°/^^77^ b 
y ^ y^n tV^^^r-f h yn-^;Wt^7 7^f 

nFnfyyS, 2,5-Bftfh7t Kof7^fi4^ 
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[0 2 2 2] ±|E<Z>«t 5#ffirF0t^-fls(b) tt\ 2@^_h 

/DtVyMffllttBt ±1E^J:5i-LT#fejh,5S 
&Mm [P] i:, «»1»*JBI1S'-»III Jfe^feSfcth, 
&&m&$t*mm&mfc&tomm$Lft [Q] £a>W£fi!t 
£;h,S 0 ^^DtVyl^fflWt [p] ft-^«££ 

fc. [Q] *«^«ft-&«tt«E*»t. [R] « 

10 ^{tt^ft: £ a> 7gj& £ *LT i vr fc J: i \, 

[0 2 2 3] [R] itm fflftBLfc 

dST#5 0 

[0 2 2 4] **M-eSffl**L5^nb B U^<^fi^irjfe 
Tte, JbIBco«fc 5*^n fc°i-^fi^ffl«®E [P] co#^E 
20 T(£. ^ne°U>-^a^^iJ:TVN5o *3SWTtt, fi-^ 

[0 2 2 5] /ntVy^l^l 

[A] Sr«ft***«El-»*S^:T 

7^^A**^flc^ [a] tto. i/5Vyy^ 
— 2 0 0 ^i»/y 5/ F;^itfflv^f)Wr t^ff* 

30 [0 2 2 6] fcfc, *38M©S^jfe{-*3V^T, fi^ftfe 

k [p] i^*«iyy^SDi^*i [p] * 

cDS^feSJOiC^i-t&S LT X ii*f**?l 0 . 0 0 1 — 10 

o s y */u s $f * b < o. oo5 — 20^ y ^e/w© 

MttA^ [Q] f ©A«WBC^*s. fi^^^^fi^ 

si [p] *<om&&mm*i*rMt.tt^ is#*si 1 ~ 2 

ooo^/K jfftl<««)2-5 0 0^i:^5J:5^ 

[0 2 2 7] ST-^ft: [ R ] &m^fi>tl&m&\Zi*, 

40 [r] mm&mit&ibmm&ft [q] ^ 

^JSJ^T- 1 ^e/W-ft-u o . 001 ^e/y— lo^e 

So 

[0 2 2 8] *^«F{C7k*SrfflVNtLfi, 

[0 2 2 9] fi-^fflajfi. 2 0 ~ 3 0 0 °C, 

L<i«50-1 50°Ctfo^ K'&ffi^^, STSE~ 1 
50 0 0kg/cm\ tfi U < lifi 2 - 5 0 kg/crfTfcSo * 




ftte?Z.k&X£Z>o £ h^m&&, Sl£*f*Sr^*T 
[0 2 3 0] ±H5cD£ 5 l^n f^fi'&fflttfflESrffl V n 

t, i*ti/7^y^7^yA*t^M» [a] £ x 
1^*^ [A] (DftfeTXzfxi}?uis(Dm&&fto m 
tt*u7^y*7^A*l^M» [a] t^y^n 
tvy*» [b] ^^f>*5S^i/7^yMMft 

[0 2 3 1 ] ±IB(^J:5i^UT»#t^-U7>r 
[A] 

[A] (Dfc&TKL, 7x1 t'U^&m&Z^X'&bti&tf 

y/ntvy^ [b] t^^^i^w7^M 
as**!-, atttrf-u^^^Rfta^ia** cc] «\ 

io-5 00 g/Us'h;K l 0-3 0 0 g/y 

-catasft. [c] # 

[0 2 3 2] n^Jc^t-LT^fbtbfcmt^^^^^^ 

*fi^*ftrici» [c] ±sastt^i^^>f^9 

[A] tt, 1-9 911%, 
< f* 5 — 9 5Sa%0>S-C£-**LTV^ o fc/cU f£j£ 
» [A] t^y/ntvy^ [B] i(D^10 0 

[0233] c^J; 5ft»ttti/7>f 

1 [C] (^)/;Vh7P-l/-F (MF R : 260^ 2. 16k 

gffif*TT?«l3£) te. ii«5 0. 0-0. 0 1 g/10 

#\ jfii<H2o. o-o. o 5 g /io5>-c&tK na 

^mmjSt (HDT) ft. M50-3 0 0t:, £f;£L<7 
0-2 0 0Wfo^ Sltf3«4* (FM) tt, i!^17 0 
00 — 35000 kg/cm 2 , L < 1 8000 — 3 

2 0 0 Okg/cnfT'fc^. 3l3fi#tf (EL) W\ ii« 1 0 

[0 2 3 4] **Mt?««SixSai«^^^>f 
[0 2 3 5] 

[c] *«w^a«jSra*t»fcv^ia-r, _h 
fias^u^-Y^^fta^frtefiK* [c] {^wssssflafS: 

*Br«S&Jk*!L ^y^^ij, 

py*^m B6»», jfe**, zzmm. & 



(45) ^i¥6-2 2 8 3 7 8 

88 

[0 2 3 6] bTE^SttSSS^ 

-7>/M-t ^^^-^xj ^ 

If^-V'KT^^r/^^^/K 2, 2 , -^"^f i ^ Kt*^[xf 
;i/-3 (3, 5- e Kn^rv'73i-;^)]7 P n t° 

10 ^fri/-F, ^y-t?y y^/ K ^yiryv 

il&is J;^y t y y* y 7 U'- h t ©jfi^fS: 
20 [0 2 3 7] *389!-Cte«Fi;^ ^^y-/^^kS5ih^J 

;^r7i/-h, /3tyy*/7!>^h, ^y-t?y 
y^y ^ y k /yiryy^7/^>r-h, ^ 
ytyy^friz-h, ^y-t y ^v^^w- 

30 ^'y-fey ^JJB!K»3i;*7vK -<^^oiy^y h-/^y 

^77^F, ^<>-^^ y ^ y ^ ^ u— k 

-<>-^aiy^y h-^^i^-h, ^v^^iy^y ^ 
wi/^77y-h, -<v^3iy^y h-;Phy^r7 

< f*0~5**SP£ L< ^0-2M4§|5O*T*ffl^ 

^>r^»»BBiool[*»^*|-L.TO— loMfiSfB, $f*L< 

40 fiO— 5ltgj©ltffll ^ f>Wo 

[0 2 3 8] fc*5, *^0^^*3V^r^, ±IE^J;5**- 
ft^ [A] &ft&&T{C7 P rnK°U>><Dm& S: 

fi, [P] a»£«*fc^»ttaj*5h *5J;V [Q] 

«*»3K±©o-*i^7^yt# 
yxyft^fctds, tt EP] »»&JRft-&*««E*» l 

g^fe«90. 0 1~2 0 0 0 g^tT% fli^JHt 
50 * 5 ^«»^«ME^ffl V ^tl§ 0 




[0 2 3 9] 4fe*|8M^*3V^"Ctt, #3SW<E>BWS:« 

J*. MJSmt#A'i/'?J*, ^/W, ^^io, 

[0 24 0] 

[C] tt, S^pTffiftK* • 

Wt§S^i/7^y^7vn*l^M» [a] 

tt7yn*i^#«» [A] CQ#ffiTr% ^uf 
^y^bt^Si^M^ [b] i^bftotfi 

9, [A] 
y^int: 0 ^^^ [B] *fc-»dSft;*W 

[0 24 1 ] Ud^T, :©««tU7-{ >-^*fi-^ 

[A] [B] mt<oftm 

mm t (vmmvk hmtix v ^ 0 

[0 2 4 2] 

[0 24 3] *fe*»Wfc*5»t**a*ttl8[OJB^ft 

( 1 ) vrntst ([»?]) 

1 3 5^. f^/!)« (lg/!i!y hA-) ifT?^n 

(2) ffp^lB&fo (Tg) 

ItHfcJSL DSC-2 2 0C, ^ffl^TN2f 
H^T, 1 0 < C/min<35#ffligaCT»J3eL^ o 

(3) #y "fo^y^— ijifigjt 

13C-NMRfcl,fc VmiELtZo 

(4) a^fffffi 

JIS K333U-2PC. — JffffcafrStifcfcJ: 9»J^Lfc 0 

(5) MFR 

ASTM 2 6 0t, 2. 1 6 k g ffifJt~FT?i?J 

(6) *»Ut<0ffr* 

Mltmm (») MWlfi^m I s 5 o E P n*s J: WBfJ£ 
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[0 2 4 4] **5«*«-tt^«*»-X?4 8 P#m»K& 

v^yy^M : 2 3 0t, 
: 6 0^ 

Mtiii±t} 1 &/2#: = 1 0 0 0/8 0 0 kg/cm 2 

( 7 ) I z o d ( I z ) 

ASTM D256^5pCTaJ5£L-fc 0 

[0 2 4 5] f*»i&« : 23t 
10 (8) (HDT) 
ASTM D648i-^CTfT*ofe 0 

[0 2 4 6] fflfl[ : 264psi 

(9) 5I3R#W (EL) 
ASTM-D-638{::2p CTS'J^ L/c 0 

(10) tfitf?)M45p (FM) 
ASTM-D-790i^2p DTtT*ofc 0 

[0 2 4 7] 

[»i/7^i7y^mM» [a] (omm 

20 [A] <0«SSWSr*i"o 

[0 2 4 8] 

W: (1) 1 ilfl^riitl y 5/ 
MfflV^T, .f b7^n[4. 4. O. 1 

2 - 5 . l 7 ' I0 ]-3-K^i?>- (OTTCD^fet) * 1, 
9-r r #^>' OETFl, 9-DDmt) 

[0 2 4 9] *^S±SfB^e>TCD*3j;l^l , 9-DD 

30 te*£*S5 4. l^^^/y ;y W^ir^SJ;?^ *fc 

1, 9-DD^»5. 2^^^/y 5/ 

IT, VO (O • C 1 2c0v^^ n^^ri^v^^ 

**»rt-c^^^9^»«dso. 5 * y^e/u/y 

K (A 1 (C 2 H 5 )i. 5 C 1 l 5 ) ^ix^u^iJ-^i&ifcSr 

1^»wt/k^dam^4. o^y^e/p/y^ 

40 6 . 0 y 5/ h/W/^ra, ^S?£r 3 3. OUy h/P/B# 
BB, *^^3. 0 y s> h/^/«FMoftt?^Lfco 
[0 2 5 0] »^»^»te:Bt9WtfoJxfc^-r^ry hie 

uttta-v^ ^7^yj*&m&fcf&ft [a] 60®^ 

a3Eid, P^^t^A V t>7^^ (1 : 

so i) s^^asinLTa^R^&ffifcs-it/to 
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1 

* 1 y v h/H^liM5m 1 4r*J0Lfc**»£l[ 

[0 2 5 i] ov^T^ssa^f$^^yhs^^3^ss^T 

[A] SrWUS^fc*, C^|g#:g(5£r5i® 

<kW> [A] ^i:#4t^*SiS^TCD^J;t;i, 5- 
HDS:ttttl-rsfca?)r^HflsSBS:4 0 g/y ^ h/wi:* 

£9££&U ^ti^ST^ 13 0t N 3 5 OmraHgT 1 2 

[0 2 5 2] £X±.CD2L 0 \C LT, #£>;h^^^I^ ■ T 
CD - 1, 9-DD*l^M» [A] f3\ [t?] 0. 
8 5dl/g, Tgl3lt;t*fe^ TCDMt(i3 2. 
5^e/W%, 3 9§RflBtt:6. 3g3}St/lOOgl^ftt 

[0 2 5 3] *Sm^^3^i- 0 
[0 2 5 4] 

[«*aM^7>r^*9^^**^ff*» [A] O®!^ 
#J : (2) ] S3R#B«Tt?, ^l^tf* (^V-7=^ 
/w) ^x^^aUK (*2^^Et(Ind) 2 ZrCl 2 
iffia?) 2 0. lmgSrSIElU ;*^T/we*1^ 

(*2l£fci:MA0i:fEi£) ^h^m^ffiEaJ (1. 5 4 mm 
ol/ml) 4:6. 2mli0x.. lirfco 

[0 2 5 5] h/^>2 6 0ml Sr^tf 1 U h/U— 

3 1 7g*3j:0!l, 9-DD32. 7 m 1 &APX. 5 

<E>rtfiSr2 Ot:f£{K*>. 3i^uv^"CrtJBEdS4 k g/c 
m'tfciJ; 5teJPflELfco l 0 5MW*#LfccDtK S 

^>5. 2m 1 Sr^rt^asjp-rsr tiaot, ^^1/ 

TCD, 1, 5-^^i^V<D*fi^KJ££M^ 
(4>-"r^^) ^a^^^oywso. 10 

iiJRWicfit«&-r5r 2:1CJ: f*9JE4r4 k g/c m 2 ir 

JjfcSrSxOtHU 7k 1 y 5> h/W^t»t85m 1 SrSsJP 
LfcTkjgifct 1 : 10#J^*^5*if— Srfl^S 
TfcSttS-t»\ «*«*fr7Ma^fr£*fco 
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[0 2 5 6] o^T^8S^t$n^fi^^3^a^>T 

"c+»«#ufco sfefc, ^y^-^(^#^-r-5*s^ 

<Z>NB£r**ttr*-5*:«>, rcogft:aS:4 0 g/y s/ Y/\>> 

igl- J: 9fiS#U £SfjSfEiiT\ 13 0U 3 5 0mmHg"? 
10 1 2B*Wft»L*fco 

[0 2 5 7] ^_k<£><fc ^^nfe^^l^^ • N 

B-l, 9-DD*a^tf«, [77] 1. 33dl/g. T 
g 1 4 4°C-efc<9, NB^ftti4 6. 1 3!?* 
»37. 3g/l0 0gM^»tfcof: 0 

[0 2 5 8] *S»Sr* 2 

[0 2 5 9] 

(3) ] [A] ^iSig^J (1) KftV^ TCD&r 

6 0. 0/?Vyy^t45J:5l-MU v^>- 
20 Sr#t|&b*^ofcK^tt«Bfi« (1) t^Ltxf 
^•TCD'l, 9-DD«^W^lSlt 

[0 2 6 0] 2 i^^i- 0 

[0 2 6 1] 

(4) ] [A] (OKifrM (1) fcfeV^C, TCDW 

J±/V y h^kteS J: 5f-#«SU 1, 9-dd^i. 

(l) ir I^HK^ Lt^f • N B • 1 , 
30 -&ft:fiR»S:«JSLfco 

[0 2 6 2] 1 l-^i"o 

[0 2 6 3] 

9 5. 2g, ^fill/A 4 2ml*5 i^-^^yV^^iz/V'T 
/Un— A/3 9 0. 6 g S: 1 3 0 2 BtKJPiR LT*S— 
aSJRtb^a. rC5*}Ktt 1 ^«l7k^^^»2 1. 3g£ 
«JPU, 1 3 O^t^T 1 «FW«t»a-&SrfTft 

40 fe^^^r^Mi^iP L/c ft, - 2 Ot^ffiff UfcK 
tftf^^2 0 O ml 7 5ml* 1 B#Pp1 

flEft4WIBd^t'r l 1 otfclHU 1 1 0°CicigLfc 
ir^^^R^y^ (dibp) 5. 2 2 g 
^SsiPL, 2#WIRI»«Jc:T*»««fLfco 
[0 2 6 4] Si^^Tft> «Wai2:THft:»Sr««cL, 
r^H^*2 7 5ml^EI4i[ft:^^^(-S!HiaS^fe 

fe 0 KiCfi;»T«, ?¥l«(!«ia^TH#«BSr«*b. 1 1 
50 0^CD7 J #>':fe«fct^*1^K^ 



[0 2 6 5] £JL±<^MkfPI-J:o"CIMlSL,fcH#*^^^ 
W^if^y^? y - ^ Ltffif Lfc^\ rcort^ 
— «H5S:tt«E»^S:iB-<-5 l^(aiLfc 0 ^<7>£ 9l-L 

4li%, Ii6 0ti%, -7^v?^2 0ti%, 
D I BP 13. 0li%tfcof: c 
[0 2 6 6] 

latittovomm i y * h^a-- ^ 

m^^y-C S: 1 5. 5g«(HU 

-a&\ ^P^ty3 7 5 * y y ^ h/u&SIAU 6 

0. 3 7 5 is? n^^vyl^^/W^ h*is 

(CMMS) 0. 3 7 5 ^y^*5j;r;iSLt 
f ^yMito. oo 

7 5 5: y*/WT i asALfco 

[0 2 6 7] **10 0? y h/US:*AU 7 0=0 

tt-££rfT#ofc 0 ft£^OjSE;bf3:8 k g/cm 2 Cfto 
fee »£**T«, 1^4*»8:*tf^7y-S:, 3fi£ft 

£*SEiiT\ 13 0t, 3 5 OmmHgT?l 2«PBBK«IU 

[0 2 6 8] J^±(7)J:5{-Lt, 47. 0g^b4Si 

tt*^^^^*^^^**^**^ [A] ^3 311 
%. ^y^nfl^y^ [B] ^ 6 7li%^*|^ 
**bT^5r i^t?^ofc 0 

[C] t^MFRtiO. lg/10^T*fco*L 0 -C0*1 
/*« [C] £^Wiaii9 2t, fttf#{£^*3:2 0 0 
00k g/c m'Tffcofco *fc5IKK»fc*5^S#W 

^^tfe^ftJbLT^3^<^£>, [A] . [B] pfi# 

[0 2 6 9] fe*Sr* 2 {-^-To 
[0 2 7 0] 

[A] &ffl^*a>ofcK*Hu XJfS^lir^ 

Lt/n t°l^^60fi^^tTo/t 0 3 3. 0 gO*l^ 
[0 2 7 1] ^$4C/Tt 0 Tjfy^n^u^ft-C 
[0 2 7 2] 

[*««2] ksot (i) ca] 

[0 2 7 3] Wf»ttieiffittSfc^<7> N «H4^sfi<, 
[a] , [B] WfiB;»o«*tt^s«^v^r t^«*ixfco 

[0274] 
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[Mstt«3] JkftWi^&jxfczKy^pfuyi 3. 
4gi, (l) K*-r*S^fh## [a] Sr6. 

6 g, 0 0 0ml *PX\ 1 3 5tT?fi?jR:/ 

#TAft<£>T1? h 1*5 r i: fc J; 9 «f W 

m&&%:mmz & *) ens-fa rtcio ^i/y k«t*# 

[0 2 7 5] S?#f*S*S:*4^i- 0 MVt*^7 
**^#*» [A] t*y^Ptri/yS:il^^KL 

[0 2 7 6] 

[^»]2] *lfc0Bl W^T. Tk^a&l 5 Omit L 

^ n t gwMsnifcM i t mm\^ it/p t° u> corns & 

fTV\ »J*4»*§i!ifiL;fc 0 4 8. 4 g«»?:flf:o 
[0 2 7 7] 3£m£ai4 t^-To *a*«OMFRIiK< 
*5*s. K^3ISM*WS:»U [A] , [B] P5j*#<z> 

[0 2 7 8] 

20 [3ijfefi»j3i mmmi t^^r. m^m^M^hv^ 

f;V7;i/^ ^7^0. 1 6 0 ^ y ^/KMMS 0. 1 
60; y^/^<tI^WajLT*3V^Hft:^^ ^AfefflE 

^vJS^tMS-co. 0 0 3 2 -; y^/nifflt^ 

v\ *&j*tt&«ftU;fc 0 2 1. lg^Mi^to 
[0 2 7 9] 4 tr^-To [A] jS^M-g^S* 

<4§t, ?Ky ^ tfu^^^TWsattds** < rp)± 

[0 2 8 0] 

[A] ^iur«JS« (i) fc*f 
[A] co*»*>9li, £l£0* (2) K*-f 

U iB**«:«3tbfco 5 1- 7gO»*»«r#fco 
[0 2 8 1] 4 i^fo «<ft^^^>f 

^l^ti/7^y^t utcdo^*)(:nb 

[0 2 8 2] 

40 [tt;tt«a|4] JiJ£#Ji i-*5^T, WR;^:^^*** 
-fr* [A] fiK»tLT«Jt« (1) fc«f#*fr*h*# 
(3) fc«-f**-&#*»*ffl^fc 
Kfl-ttHlfiMl t^#i-b-C^n fc°wSr*^Ufc 0 4 
8. 4 g<^^^^#fc 0 

[0 2 8 3] *S*Sr*4 ^*i- 0 Stttl/7>fy^l 

wttttisa^rr, [a] , [b] mtit&<ott»nt>* 

[0 2 8 4] 



(49) 



0 . 0 g <D>&$M*:'&t'o 

[0 2 8 5] &%:&m4lzm-f<, S!RtW7>rV*I^ 
[0 2 8 6] 

[m] * 
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[IS 2] 
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[0 2 8 8] 
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• (51) W6-2 2 8 3 7 8 

9 100 
«9. »«tl/7<vSftl6*«)ttK 







[n] 
<<H/g> 


3 ssub 

( 9 3*5?t/100g*' </?-) 


T g 




3 2. 5 


0. 8 5 


6. 3 


1 3 1 




4 6. 1 


1.33 


7 . 3 


1 4 4 


&££f*3 


3 7. 3 


0.7 2 


0 . 1 


1 4 ! 




11.7 


0. 5 4 


2 . 5 


- 8 



[0 2 8 9] [*4] 
» 4 . V2fcft S£#i!Sf£«5<D»t± 





[Al«» 


[A]<Z>HJ£ 


MFR . 
(g/lO#) 


H D T 
(264psi) 
(t» 


F M 
(Kfl/cm 2 ) 


E L 

% 




#S^<* 1 


3 3 


0 . 1 


9 2 


2 0 0 0 0 


1 8 






3 1 


2 . 8 


9 4 


2 0 8 0 0 


1 3 


£«5#]3 




7 1 


0 . 2 


1 2 0 


2 6 4 0 0 


7 


it&ffj i 


&£-&tt4 


3 0 


0 . 8 


6 3 


12 0 0 0 


4 1 






2 9 


0. 9 


9 8 


2 15 0 0 


1 4 






3 1 


1 . 3 


8 8 


2 2 5 0 0 


2 






0 (PP) 


0 . 6 


6 5 


17 4 0 0 


5 


tb&flj 4 


1 


1 0 0 


0 . 9 


1 3 0 


3 2 8 0 0 


2 




^B^ttl 


3 3 


0 . 7 


9 1 


1 9 9 0 0 


3 



